Patient multimorbidity and GP burnout are increasing problems in primary care and are potentially related.
INTRODUCTION
Burnout is a psychological syndrome acquired by prolonged exposure to stressors on the job. 1 The burnout construct has three key dimensions: overwhelming emotional exhaustion (EE), depersonalisation (DP) -also known as 'cynicism', and lack of personal accomplishment (PA). 1 The prevalence of burnout is rising among Danish GPs: in 2004, 3% of Danish GPs reached the criteria for the full burnout syndrome, 2 and this proportion had increased to 11% in 2016. 3 The increase in burnout among GPs has also been observed in other European countries 4 and coincides with a substantial increase in primary care workload. 5 Multimorbidity, the coexistence of ≥2 permanent conditions in one patient, is an increasing challenge for primary care. 6 A prevalence of multimorbidity exceeding 20% has been replicated in single studies, 7, 8 and in a review of 39 studies. 9 Multimorbidity is associated with higher age and lower socioeconomic status, 7, 9 and is present 10-15 years earlier in people living in deprived areas compared with those living in affluent areas. 7 Patients with multimorbidity account for nearly 80% of all consultations in primary care. 6 Though a coincident rise in patients with multimorbidity and GPs with burnout has been witnessed at a population level, the individual GP's risk of burnout has, to the authors' knowledge, never been examined in relation to the level of multimorbidity among listed patients. Therefore, this study aimed to examine whether GPs with many registered patients with multimorbidity have higher risk of burnout compared with GPs with few registered patients with multimorbidity.
METHOD
The authors conducted a questionnaire survey and combined the findings with historical registry-based data to examine the hypothesised association between patients' physical multimorbidity and GPs' burnout status. Mental multimorbidity was not measured because access to information about psychiatric diagnoses would have delayed the study considerably.
Setting
Danish GPs work as independent contractors for the regional health authorities, which manage a tax-financed public reimbursement system, and are remunerated on a mix of capitation (25%) and fee-for-service (75%). Nearly all citizens (99%) are listed with a specific general practice, which they must consult for free for medical advice. Danish GPs act as gatekeepers to the rest of the healthcare system, except for emergencies. The average list size is approximately 1600 patients per GP. GPs are organised in the Danish Organisation of GPs (PLO).
Aim
To examine whether patient multimorbidity was associated with GP burnout in a Danish primary care setting.
Design and setting
Questionnaire data from 1676 Danish GPs and register data on their patients.
Method
GPs completed the Maslach Burnout Inventory. Patients listed in a national registry with ≥2 chronic physical diseases from a list of 10 were classified with multimorbidity. For each practice, crude and sex-and age-standardised rates of multimorbidity were calculated, the latter computed as a weighted average with the weights taken from a reference population (5 646 976 Danish citizens). Data were analysed with logistic regression and adjusted analyses included GPs' age and sex, number of GPs in practice, and socioeconomic deprivation among patients as covariates.
Results
A high crude rate of patient multimorbidity increased GPs' likelihood of burnout (odds ratio [OR] 1.79, 95% confidence interval [CI] = 1.13 to 2.82), and when adjusting for covariates the association remained significant when comparing GPs in the third highest quartile of the multimorbidity rate against GPs in the lowest quartile (OR 1.64, 95% CI = 1.02 to 2.64). The sex-and age-standardised patient multimorbidity rate was not associated with GPs' likelihood of burnout.
Conclusion
A high crude rate of patient physical multimorbidity increased the likelihood of burnout among GPs. The sex-and agestandardised rate of multimorbidity was not related to GPs' likelihood of burnout. Thus, the absolute amount of multimorbidity, and not the relative, affects the GP's burnout risk. GPs with high numbers of patients with complex needs should be supported to prevent suboptimal care and GP burnout. and the questionnaire survey are described elsewhere. 10 GPs were invited to participate in May 2016. Eligible GPs had to be independent contractors (owners) with the regional health authorities, excluding locums and trainees, and work in practices with ≥500 listed patients on the day of study invitation. A total of 3350 GPs were eligible for inclusion. 10 For this particular study, GPs who worked in practices established later than 1 May 2015 were excluded. Such practices were identified as practices with <500 patients listed in the entire period from 1 May 2015 to 30 April 2016.
Data collection
In May 2016, all Danish GPs listed with a valid email address at PLO received a link to an electronically administered questionnaire. Non-responders were sent a reminder after 2 weeks and 4 weeks, and data collection was terminated in August 2016.
The link to the questionnaire was personal and contained a unique serial number but no personal identifiers. The PLO distributed the link and the research group collected survey data. The PLO provided administrative data on the GPs, including age, sex, and provider number. Survey data were transferred to Statistics Denmark by the research group and administrative data by the PLO. Statistics Denmark linked data from the research group and the PLO by the unique serial number and matched data with register data on listed patients (through the encrypted provider number and patients' encrypted civil registration number, securing anonymous analysis). All Danish citizens are assigned a unique civil registration number that allows accurate linkage of information from numerous different registers at the individual level. 11 Patients of included GPs were identified through the Patient List Register. Only patients who had been registered with the practice for at least 1 year before the GP completed the questionnaire, that is, from 1 May 2015 or earlier, to 30 April 2016 or later, were included.
Outcome measure
Burnout was measured by the Maslach Burnout Inventory -Human Services Survey (MBI-HSS). 12 This instrument measures three burnout dimensions: EE, characterised by depletion of emotional resources; DP, characterised by emotional detachment from patients; and PA, including perceived value of work and self-efficacy. Subscale sum scores reflect the degree of burnout on each dimension. Based on predefined cut-off values for healthcare workers, each subscale score was defined as low, moderate, or high. 12 Full burnout syndrome was defined as a high score on both EE and DP, and a low score on PA.
Independent variable
Based on the definition of multimorbidity used in another study, 13 the authors used data on physical diseases from the Danish National Patient Registry (NPR) to assess the rate of patients with physical multimorbidity listed with each practice included in the study. 14 No Danish register holds information of routine treatments in general practice, but since 1995 the NPR has recorded information on all admissions, and outpatient and emergency contacts to Danish hospitals. All contacts are registered with a main diagnosis, that is, action diagnosis, based on ICD-10 codes. 15 The chronic physical diseases of interest were selected based on a literature review 16 and grouped into 10 comprehensive chronic disease groups (CDGs) on which data were drawn from the NPR. The following physical CDGs were included: diabetes, hypertension, cancer, chronic obstructive pulmonary disease (COPD), cardiovascular diseases, chronic arthritis, chronic kidney disease, chronic liver disease, chronic neurological disorders, and chronic bowel disease. Listed patients were categorised with multimorbidity if they were registered with at least two hospital contacts, which were registered under two main diagnoses belonging to two different CDGs to any Danish hospital in the 20-year period from 1 January 1996 to 31 December 2015. The crude rate of patients with physical multimorbidity was calculated for each practice as number of patients classified with multimorbidity per 100 patients in practice, and categorised into one of four groups based on the physical multimorbidty quartile it belonged to.
How this fits in
Patient multimorbidity and GP burnout are increasing problems in primary care. Using Danish national patient registries and questionnaire data from a GP survey, the authors document that GPs with a high rate of registered patients with multimorbidity have higher risk of burnout compared with GPs with a low rate of registered patients with multimorbidity. GPs with high numbers of patients with complex needs should be supported in order to prevent suboptimal care and GP burnout.
Potential confounders
Based on previous findings, 10 the authors included GPs' sex and age, and number of GPs in practice as potential confounders. The number of GPs in each practice was categorised as 1, 2, 3, and ≥4. GP age was categorised into three age groups: <45, 45-54, and ≥55 years. Since age, sex, and socioeconomic position are well-established determinants of multimorbidity, 7,9 measurements of these potential confounding variables were also included. Sex and age of practice patient populations were computed as number of registered patients aged ≥65 years per 100 patients in practice, and number of female patients per 100 patients in practice. The socioeconomic burden within the practice population was measured using the Danish Deprivation Index (DADI). The DADI estimates the socioeconomic burden based on eight key variables 17 and has previously been associated with GPs' likelihood of burnout. 18 The index scores a value between 10 and 100, and high numbers indicate more deprived patients in the practice population. For each practice, the DADI score was recorded at the end of 2015.
Statistical analysis
Logistic regression analyses tested associations between multimorbidity among registered patients and GPs' likelihood of burnout. Associations were calculated as odds ratios (ORs). Multimorbidity was included as the crude rate and as an overall sex-and age-standardised rate computed as a weighted average of the stratum-specific rates, with the weights taken from a reference population. The reference population consisted of 5 646 976 Danish citizens registered, on 1 May 2015, with the Danish GPs listed with a valid email address at PLO. Associations were calculated as unadjusted as well as adjusted ORs. The adjusted statistical model 1 included the crude multimorbidity rate adjusting for covariates including GPs' age, sex, number of GPs in practice, rate of female patients, and DADI score. Rate of patients aged ≥65 years was not included in the model owing to multicollinearity with rate of multimorbidity (Pearson's r = 0.76). The adjusted statistical model 2 included the sexand age-standardised patient multimorbidity 
RESULTS
Out of 3350 eligible GPs, 1697 (50.7%) responded. A detailed dropout analysis is published elsewhere. 10 For this particular Table 2) . Among GPs with a crude rate of patient multimorbidity belonging to the highest quartile, 52 (12.4%) were burned out. Among GPs with a crude rate of patient multimorbidity belonging to the lowest quartile, the proportion was 7.3% (n = 31/422) ( Table 1) .
As shown in Table 3 , the crude rate of registered patients with multimorbidity was significantly associated with likelihood of burnout in the unadjusted analysis (highest versus lowest quartile [unadjusted model] OR 1.79, 95% CI = 1.13 to 2.82). In the adjusted analyses, GPs in the third quartile of the crude patient multimorbidity rate had significantly increased likelihood of burnout compared with GPs in the lowest quartile ([model 1] OR 1.64, 95% CI = 1.02 to 2.64). For GPs in the highest quartile of the crude patient multimorbidity rate, the odds of being burned out were 60% higher than the odds of GPs in the lowest quartile, but the difference was not statistically significant ([model 1] OR 1.60, 95% CI = 0.99 to 2.60).
As shown in Table 3 , the sex-and age-standardised rate of patients with multimorbidity was not associated with likelihood of burnout, neither in the unadjusted nor in the adjusted analyses (highest versus lowest quartile [unadjusted model] OR 1.16, 95% CI = 0.72 to 1.88; highest versus lowest quartile [model 2] OR 1.07, 95% CI = 0.63 to 1.80). Rate of female patients, number of GPs in practice, and DADI score were not associated with likelihood of burnout. Rate of patients aged ≥65 years was associated with increased likelihood of burnout (highest versus lowest quartile [unadjusted model] OR 2.24, 95% CI = 1.36 to 3.70).
DISCUSSION

Summary
The results revealed an association between a high crude rate of registered patients with physical multimorbidity and increased likelihood of burnout among GPs. The odds of being burned out for GPs with a crude rate of patient multimorbidity belonging to the highest quartile was 1.8 times that of GPs belonging to the lowest quartile (Table 3) . When adjusting for possible confounders, the strength of the association was reduced, but the odds of being burned out for GPs with a crude rate of patient multimorbidity belonging to the third quartile was still significantly greater than that of GPs belonging to the lowest quartile. Though the difference was not statistically different, the odds of being burned out for GPs with a crude rate of patient multimorbidity belonging to the highest quartile was 60% higher than the odds of GPs belonging to the lowest quartile.
Patient demography in the practices varied greatly. When standardising the rate of patients with multimorbidity, the association between physical multimorbidity and likelihood of burnout was no longer seen ( Table 3 ). Despite the ageing of populations in developed countries, people aged ≥65 years still represent a rather small proportion of the total population. 19 As a consequence, the crude rate of multimorbidity in the oldest age categories is assigned a relatively low weight when used for computing the overall standardised rate of multimorbidity. This means that GPs working in practices with a high rate of older patients will have a high crude multimorbidity rate, but, since their burden of multimorbidity originates from older patients, it will be assigned relatively low weight in the standardised rate of multimorbidity. This adjustment of age and sex means that the actual work pressure from complicated older patients with multimorbidity is removed. Future studies must be careful not to adjust for patients' age and sex as it will induce an underestimation of the burden of patient multimorbidity.
Strengths and limitations
This nationwide survey is, to the authors' knowledge, the first to examine an individual GP's likelihood of burnout in relation to the level of physical multimorbidity among listed patients and has several strengths. The unique Danish registers allowed for precise linkage of information on listed patients. The identification of GPs through PLO membership minimised the risk of sampling bias. The assessment of physical multimorbidity was based on a nationwide registry containing information on all hospital-related contacts in Denmark, 13 and the validity of the register has been established for a number of the included diseases. 14 A number of study limitations have been identified: first, no Danish register contains information on routine treatments in general practice, so patients with ≥2 diseases who are diagnosed and treated in general practice only will appear as patients without multimorbidity in this study. The same limitation applies to patients with mental morbidity, which was not assessed. The non-registration of patients treated solely in primary care and patients with mental morbidity may explain why the crude rate of patient multimorbidity was low (4%) compared with what has been reported previously in international studies 6, 7 and in one Danish study, 20 and may have led to an underestimation of the association between patient multimorbidity and GP burnout. Second, the relatively low rate of patients with multimorbidity obtained in this study might also be explained by the exclusion of patients who died in the period from 1 May 2015 to 30 April 2016. As multimorbidity increases mortality, it is likely that there would be an abundance of patients with multimorbidity among deceased patients. However, the authors assumed that deceased patients with multimorbidity were distributed among GPs according to their multimorbidity rate and will, as such, not influence the results of the study. Third, in group practices where GPs share the patient list, it was assumed that all GPs were exposed to the same patient population. This may be problematic as patients may cluster around a specific GP in a practice owing to the personal characteristics and professional interests of the GP. 21, 22 Fourth, the design of the study is correlational. Though several possible confounders were adjusted for, including patient deprivation, which has been previously reported to be associated with multimorbidity 6,7 as well as GPs' risk of burnout, 23 residual confounding or reverse causality cannot be excluded.
Comparison with existing literature
A number of mechanisms may explain the revealed relationship between patient multimorbidity rate and GP burnout. First, hospitals are becoming increasingly specialised, treating each condition in isolation, and often GPs have to coordinate care based on conflicting medical advice from different specialists. 24 Second, most guidelines are developed from research in selected patients without comorbidities 25 and good evidence for best care of every possible combination of conditions will never be obtained, 26 making it challenging to balance competing medical priorities when managing patients with multimorbidity. 27 Third, despite people with multimorbidity having higher consultation rates, 6 patients with multimorbidity have been shown to have less continuity of care, 6, 28 shorter clinical encounter length, and be less enabled by consultations compared with patients with less complex healthcare needs. 27, 29 One of the key components of Danish primary care is a mixed capitation and fee-for-service system, and general practice funding does not often compensate GPs for addressing complex healthcare needs. To keep up the annual income level and reduce waiting time, patients with multimorbidity tend to be managed in the same limited consultation time as applied to patients without multimorbidity. This appears to be one of the most important challenges identified concerning the use of shared decision making in patients with multimorbidity, 24, 30, 31 and may explain why GPs often report more stress after consultations with patients with complex needs than after consultations with patients with less complex health needs. 27 Taking care of patients with multimorbidity within a remuneration system benefiting uncomplicated health issues may add to preservation of the inverse care law, according to which 'the availability of good medical care tends to vary inversely with the need for it in the population served'. 32
Implications for practice
This study revealed an association between the crude rate of registered patients with physical multimorbidity and increased likelihood of burnout among GPs. The results did not support an association between a sex-and age-standardised rate of patient multimorbidity and GPs' likelihood of burnout, which means that it is the actual number of patients with multimorbidity in a practice that affects the GP. The authors propose that the observed association between patients' multimorbidity and GPs' increased risk of burnout could be explained by formerly identified problem areas, such as increased workload, fragmented specialised care, inadequacy of guidelines for patients with >1 condition, and no additional funding to GPs managing a high number of patients with complex healthcare needs. The findings of this study call for actions to reduce the future workload from an ageing population, which will possibly increase the number of patients with multimorbidity, and to prevent the sickest patients with the most complex health needs having their needs met by burned-out GPs who may perform suboptimally. 33 
